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Open space planning ‘in §choql,de§ign has attracted considerable

(41

FICHE ONLY HAS BFEN GRANTED 'BY

attention among educators in the past ten years. Whether this
concept is called "school landscaping" or "open planning", it was
(SN introduced as a functional- Eoncept rather than a visual expression.
There are times where thjs_concept will suggest the use of
. some conventgonal partitipned:spacé; but, more often, the cqncept
‘;» ‘ can be carried out most effectively when the space is not r%gid]y
divided, but separated\into various teaching st;tions by movable
furniture. This furniture provides a degree of visual and acoustical
privacy th]e permitting flexible use of the teaching area.
ﬁhi]e there arévwell-founded reasons for considering this
type of school layout, & number of potential problems must be given
careful Eonsideratipn. The 5coustica1 design of these spaces is one
of the most ;ﬁporfant fa;tors to consider. School designs which do L
not enhance audio-communication have fai'ed in fulfilling one of
the primary purposes of the building. Good acoystics in a school
facility result from designing appropriate features whiéh require
foresight by the school planners and administrators. -It is- important
that an acoustical consultant, experienced in school landscapé acoustics,
be hired early in the design stage of a construction project.
) It is insufficient to just think of avoiding poor acoustics;
| rather the focus should be on providing acoustical characteri§tic§

"1 that contribute and enhance the activities in the various spgges of

N
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the school. If this is the goal, then beginning early in the planning .
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stages of a school construction project (rennovatioﬁior new
construction), con51derat1on should be given for acoustical needs
and design of the “facild ty. Included in this should be the
examination of the site, exte(ior landscaping and the design,

of the proposéd,facility in terms of noise generation and the
noise tolerance levels of various sc?oo] activities.” School
planners heed to secure daté on p(esént and érojected noise
1gvels'of each site under cohgtruction. The topography and
sub-s@d1 characteristics of a‘site have ldng been studied prior
to selection of a_sité and locatioh of a building.- No%se levels
need to be studied 3s well, for a location with high noise would ™
r%guire more extensive and expensivg attention to acoustical

properties of exterior’walls. The topography of the site, including

tregpf/g%rubbery;and lawns affect the acbustical environment. The
. \

5 9

1;cation of'a,bu%lding on a particular site, the arrangement of the
school buiidiﬁgs and the grouping of the area within the school has
;acoustical implications, hence the noise reduction required to
'minimize‘int;rference in the classroom mray be reduced.

One of the current trends in the construction of new and

rennovation of old school buildings is designing classrooms without

o ’
A
&

partitions.. Achieving acoustical separation of téifhing stations

_places greater -emphasis on the selection and arrangement of

fﬁ;nisﬁings. This may signifipant]y reduce the adverse effects
. of sound reverberation within the teaching ;paée.
The use of "masking sounds"-{for example, background-music) can
be helpful in conceallng 1nterm1ttent and dlstract1ng souhds such

as conversations from adjacent areas, equipment noise, cha‘r scrap1ng,




to that of the more traditional, self contamed approach

~

“etc. The ability to mask the intelligibility of speech sounds depends on

the characterisQ’ss of the acoustical materials in the area and the com-
position of human speech, Electronic background sound masking systems

have been develop;d Wthh can 1nd1v1 ually tune in a section of an open

[y

' space area so that the masking ‘sound\is exactly adjusted tq the acous-

t1cs and thé noise environment of the area. Open office space has used
D .

this technique effectively, Some preli

inary experimentation is taking
'.

_place in schools to determine its effectiveness, . \

The primary material used in sound tontrol in schools is caipeting.
Carpets should be specified by a noise refuction coeff1c1ent Wthi‘l would
identify thé f1bers most approprlate for a-given area. \

A review of the reports ava:lable on school acoustics indicates that

acoustical treatment must be thought of as oye than just remova? of

noisé, . \
A

In many older school bulldmg‘s walls have Reen removed to proyvide

\{

open spaces for flexible styles of 'instructlon. };‘requently these olfier .
bulldmgs received no acoustical tr\eatment to compensate for the open

space, Many of the schools with th s type of envn\onment use the indi-
vidualized instruction program where there is movqment around the
room by students to fmd and check a;élgnments and t\o use various [in-

structional materials, All of the'se condltlons contrlbute to a higher

noise level than you might find in a sel(f ‘contained tradlt\lonal type dlass-
room, - ‘\ ‘
A review of the listed research ava.ilable in comparin{g the perfor-

\
mance of students in the open space claSsroom with all the noise factors

1]




iﬁdicates limited or no significant difference. bhe study concluded

that teachers Qho complain and are aware of noise in the open |

space classroom are more likely compeﬁsating for %he absence of

visual security.  The importhﬁce of adequately preparing .teachers to
—/moving into the op;n teaching statitn is extremely significant.

There is only an alluding to the psyche}dﬁ%ca] impaét of

inadequate acoustics on an individual. Additional reseé;ch is aéedéﬁ
n>;o more effectively ascertain the impact of noise in the open space

teaching areas on students learning as well as the level of noise

that m1ght be damaging to 1nd1v1dua1 students.

The sound levels in schoo1s vary a great deal, being affected

¥

by a number of factors, including: location of the buildings, exté‘Yﬁr

noise levels, interior noise levels (air conditioning, etc.), and by
the nature of the act1v1ty--the most 1nf1uent1a1 factor.
Since our children spend a major portion of their "prime t1me

in school, they deserve an acoustical environment free of potentially

b4
hazardous sound levels and one conducive to learning. ___ __ . -
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Caffarella, Edward P., Jr. "“The Acoustics_df Educational Facilities",

_Audiovisual Instruction, 18, 10, December 1973, p 10-11. |
EJ 094 572 |

Acoustical conditions in a classroom which contribute to ease in

‘1istening are controlled'by/f@o concepts: absorption and reverberation.

Absorption is the ability of a given material to take in sound.

\\\ ’ . Reverberation is the length of time a sound can be heard. The proper\
\ |
. comb1nat1on of absorption and reverberation in a room make it acoust1ca11y

conducive to activities planned for the room. \
\ The article tontains pointers on various,acoustical treatments thét
\\ N . i
\ could be utilized in deve]oping an effective learning environment. \

;D *u The author sugéests that not only the construction of an area but |

R {

the ultimate purpose ‘should have an impact on the planning. This is

R e§pec1a11y important as schools include more large group instructional {

\\ ) * - l‘

facilities. \

. \
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- .\ Cannaday, Jefferson Curtis "A Study of Noise Levels in Selected Public
. School Situations", Unpublished Doctoral Dissertation, East Texas State

» * University, 1971. 139p.

&

The design of the research was to determine existing noise levels
jn selected Northeastern Texas public schools situations and to determine
if significant differences }n noise le;els‘existed among the schools
?iudied. A sub-problem was to observe conditions which might be R
capable of inducing hearing loss or might cause unfavorable psychological
ér physiological responses.
The research established tﬁesg findings-
1.. Community size appearedlto have a u .ect relationship to, noise
within the schoolss noise levels increased with increased commuhfiy
size. Mcre sign%ficant increases appeér Eo occur among secondary
" schools than among elementary schools. ‘ _
2. Types of pupil ability had a definite relationship to interior '
noise levels.
Data analysis indicated that coqsistent]y-highef DB readings -
< ‘occurred in band'fehearsal halls, wood/metal shops, and in
physical education classes.
4. Based upon United States Department of Labor guidelines, it was
concluded that some public school stuéents were regularly exposed
to sounds of sufficient intensity to result in possible hearing

]

loss. ‘




Cafpenter, Les E. "Acoustical Wall Panels Control Gymnasium Noise at

High School", Bui]dingAOPerqting Management, 21, B, September 1974, p 21422.
EJ 105 848

o
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Architects Qho designed the high schoof éymnasfum at Mesa, Arizona,
have reduced tﬁe decible level to human ear,‘;he frenzied shouts of some
1,700 adolescents roo{;ng‘their basketbala team.-

This was accomp}ished by designing the walls so they sloped out at
- the top at both ends:of the~p1aying court so there would not be.two
parallel walls facing each other. Sagme eighty sound abosrbent wall panels
w;;e huhg along side the walls. - ‘

This arficle éonteins a deékription of the planned process to be
hsed in écoustiéafly treating thg industrical ‘arts bui]ding-tdmachievé

an aEceptible decible level for students and instructors.




’fphoudberry, N. K. D. "Sound.Diffraction Around Movable Partitions in

N
Menms

. """ Teaching Spages", Educational Building Report, 19f§. 61p.

-

‘ \
/ ‘ .

~

This study researches the diffraction of sound arcund flexible *

partitions used in teach$ng spaces and includes a comprenensive study

L)

- ““ of acoustical conditions in several school buildings. The study- contains

‘ information on measurement of noise reductions of some typical flexible

partitions.
The current trend is to use these partitions for diviQiﬁg tcaching

7/

‘ spaces. Consequently, the minimum height of the partitihﬁs between two
. teaching spaces, the material of the partition, position -of the chalkboard,
etc., were some of the important factors which are considered in the study.

- Noise levels prevaiiing in classrooms of different schools were also

measured .to determine the acoustical conditions.
. e /,/_———"

-

° ' The study lead to the following conclusions: : -
1. 'No child should be more than seven meters away from the teacher.

2. Flexible partitions should have a noise reduction of at least

four cb.
L
. 3. The partition height should be 2 meters when teachers are back

to back and 2.4 meters when they are in opposite ends “of adjoining :

-

-

cldssrooms.

‘

4.- Noise leves] in classrooms should—not exceed 60 db. __




Cutler, Mari]yp H. "Intzrmediate, Open and Carpeted Branford's a School
That Could Give You Ideas", The American School Board Journal, 160, 5,
May 1973, p 43-49.

EJ 075 622

<

This article describes characterisfics of a school that has won an

honor award from the fonnect1cut Chapter of the A.1.A. The author 1dent1f1es
the | processes used by the school board 1n the p]ann1ng and construction of
the school fac111ty.

Coping with the inevitable reverberation problems of open space and
providing a tranquil atmosphere for 1,500 students was accomplished through
carpeting. Extensive installation of carpetiné such as the one at Branford
could even make a few of the floor covering's fans gasp. Three and dne-half
acres of carpet--some 200,000 square feet--to muffle or absorb auditory
distractions. .

The article contains further information on the blending‘of the visual

b4
and acousticai elements in carpeting the school. \\

A4 N
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Dole, Edwih K, "What is Carpet", The American School Board Journal,

160, 5, May 1973. p 45-47. : |
~ £ 0i5 622 "

i

e .
\

' ’ . . ~/A ‘.

. "The author describes the-history of carpeting in public schools.

* He intimates that it should be included in the planning of a school

facility rather than emerging as an afterthought. He describes the

}”primary function of carpeting within the classroom is to control sound.

A carﬁgt installed in schools should be specified by a noise ,
reduction coefficient with a rating of value that should measure 45.

.

This means that 45 percent of a{rborne sound waves coming im contact
*with the carpet are absorbed.
This article<centains a guide‘desiéngg,e§peciplly with educat®onal
requireﬁents in mind which could éervela} a Bbint of reference in carp%t

. selection by rating fibers according. to five idéntifieﬁ/characteri§tics.

.
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Fitzroy, Daniel "What-You Should Know About. Acoust1cs";
School Management 14, 8, August 1970, pp 20- 27 C .
EJ 024 249

Two acoust1ca1 architects studied the acoust1ca1 deS1gn of forty
schools under a grant from the Educat10na1 Fac111t1es Laborator1es
Their conclusion based on the survey was that compz -ent acoust1ca1 de51gn
is lacking in a substantial portion Qf American schools. [ :
The author 1dent1f1ed and described three basic qua11t.es tha;
affect acoustical envrronment (sound absorption, sound interception, and
"sound manipulation). -
The article conta%ps the study of nine types of school spaces vhich
include tﬁe open classroom where they identify theﬁacpgstical,prob!em. ) .

what may be a standard solution and what they suggest would be a better

way for effectiveuséﬁnd absorption in’each of the rooms.
N .
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f Frese, Claudia W. "Give Your School the.Silent Treatment", ) 0

" American School and University, 46, 2, October 1973, pp 47-52.

EJ 084 496 L

-~

‘e . ~

R

The author was awarded a research grant to determine ‘the efficient

4

pladement of carpeting to control noise in school traffic areas. The

purpose of the study was to concht a- series of scientifically controlled
field exper1ements to: measure noise levels before and after installation

of floor carpet, wall c;rpei, and combinations of floor and’wall carpet; and .
&aluate the efficiency of carpet installation in terms of noise reduction.

) The testing procedure used in obtaining data and the results are
included in the study. Resuits of the study concluded that floor carpeting
reduced the overall nosie level by 37 percent, wall carpeting by 24 percent,
and the combination of f1ebr and wall carpeting by 51 perceni, when compared
with the noise leveb prior to carpet installation.

W, :
The author conc]uded that as schoals become aware of the psycho]og1ca1

eTiECts_of.nglge__n the performance of students and teachers add1t1onaﬁ

solutions wifl be mandated. - : ‘ )

-
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Gilliland, John W. Informatiqg €oncerning Preparation gf_§ggcif¥catﬁons
ers

for Carpeting.” Paper presented at Council of Edicational Facility Plann

Annual Conference (47th, Oklahoma City, Oklahoma), October 5-8, 1970. 7p

ED 048 662
This paper argues for detailed, written carpeting specifications
to assure that schools obtain quality products at competitive privgs.
ntages of and specificétions for school carpeting are given

The
A samplgfﬁritten specification contains items on:: scope, general features,
materials, acoustic characteristics, identification and acoustic properties,

and instajlation. A list of @arpeting term definitions concludes the

article.




Hamman, Stratton "Sound Polluted Schdols®, School Management,
»~14, 11, November 1970. p 14-15.
EJ 028 197

The Louisville Board of Edutation hired an acoustical consultant
to research fhe scund leved readinés of an elementary scheol and a high
school. The purpose was to determine how much of an increase in sound
can be tolerated in the classroom.before steps must be taken either to°
control the sourid or alter the structﬁre in such a manner that the noise
level is abated on the inside. ( ‘ |

The findings indicated that it is not enly the pressure Tevel of

..

’ sound, expressed in decibels, which is important in evaluating the sound
situation at a school, but also the kinds of sounds. The resea?chefs
determined that a droning monotonous constant béckground noise can be
tolerated in é classroom whereas a varied or beating noise {such as

rock.music) of equal intensity is not tolerated.

U




Kingsbury, H, F. "Acoustics in the Changing Classroom" ,

Educational Technology, 13, 3, March 1973,. pp 62-64.
EJ 075 179 |

The advent of educators seeking alternative and better ways of
teaching has incurred construction costs to spiral. The teaching process

has changed as has the facility design. The author contends that classroom

N

acoustics is still treated in the same manner as is the conventional
classroom.

.The author identifies two criteria for consideration in the planning
and construction of new schools. These are the noise present in unoccupied
classrooms .and the amount and placement of acoustical absorption. The
open classroom concept presents a prob]em of restricting the speech
‘signaI so that it is intelligible at the farthest student position in a
élass segment and inaudible at the closest student ﬁosition in the next
segment. The choice of noise levels'js not easily made since the factors

““““‘““'*‘—*“—cf'distanceqvabsorption;—presenee~ormabsepceuofppant,heigbtﬁbarriersﬁand, ,,__;
' space arrangements §1] enter into such determinations. ’

\
L " The zrticle details 2itérnative methods of treating an environment

to obtain an effective learning station.

3
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Kingsbury: H. F.; Steumpf, F. M. The Development and Testing of Guihe]ines

-for Designing School €lassrooms to- Maximize Hear1ngACond1tlens and'Prpv1de - -

for Effective Noise Control. Final Report. Pennsylvania State Un1vErs1ty,

University Park College of Engineering, November 1969. 91p. ,
ED 040 603 . ?

: e . ‘ ’ @i

Speéch'intelligibility was tested in three classroom type space;, one

of 700 square feet, and two of 2000 square feet; dsihg student liste%ers and
recorded test material. One of the latter two classrooms was‘fully/carpeted.
The test material used was Modified Rhyme Test (MRT) tapes, presentpd via
tape reproducer and loudspeaker. Also iﬁvestigated weré‘the expgcﬁid signal

/
attenuation over d1stance in these classroom spaces and the effec of added,

noise on speech percept1on Based on stat1st1ca1 analysis of the results

the tests, the following conclusions were drawn: the MRT tapes are a

valuable research tool in determining speech 1nte111g1b111ty usgng Tive
observers; there are no-differences between the test lists; a?/the same
~-tevel-of presentationgﬁthere~is no-difference -in speech inteliigibi]ity”for - ;a
fema]e versus ma]e speakers, and the signal attenua.ion in typical classroom
spaces is a straight logarithmic function and approaches free f1e1d conditions
in classrooms with large amounts of acoustical absorption on the floor and

ceiling. From these results, a set of acoustic guidelines were drawn tnat

can lead to significant improvement in speech perception in actual classrooms.

¢
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Knick Frederick G. "Acoust1ca1 and Visual Env1ronments/hffect Learning",

"Audio Visual Instruction, 15, 8, October 1970. pp '34- 35 \. - I
£J 028 281 3

/ .
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Facilities planning needs to take into consideration those design

features which affect learning. Facilit?es should b?}stimolat\ng 0

the learner and should enhance the teaching/learningiprocess. he design

of acoustical and visual environments can be estab]iéhed by an instructional

techno]og1st to facilitate learning tasks This report describes the

procedures and criteria for determining the e]ement of effect1ve

acoustical propert1es and visual environment, and how they 1nfl(:ence

the learning process. \ :
Act1v1t1es for a Q1ven room with equipment specification w111 enharce

the funct1onab111ty of the physical resources. The act1v;t1 S may change

with time, therefore the specification developed by the ar hatect/

instructional technologist team should result in fac111t1e§/w1bh multiple

S
©ouse, ’ ) ' - / ‘ , . ]
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Kyzar, Barney L. Comparison of Instructional Practices in Classrooms of _ °

Different Design. Final Report. Natchitoches, La.; Northwestern State

University, January 1971. 76p.
ED 048 669

This study comparéa’;arious instructjdna] practices and problems in
open plan classrooms with practices and problems in conventional plan
school buildings. One <econdary and three elementary schools having open
plan classrooms'were each paired with a comparable school having conventional
classrooms. Instruments wére used to record: teaching techniques,
psychological climaté, social differences, and acfivitigs used in the
instructional program. A sound survey was conducted in each of the schools
t6 determine the amount of noise transmitted between instructional areas
or rooms, aﬁh sound level readings wereikaken during instructional periods
to ascertain actual é]assrpomrnoise levels. The evidence gained in the

investigation indicated that noise'is not a problem in open space schools.

19




Meyer, Jo Ann; Wurster, Stanley R. The Effect of Three Noise Levels on

Task Attention and Performance in Reading and Math with Fifth and Srii;k

‘treatments were randomly assigned to each group. Math computation and

ﬁ
Grade Children. January 1972. 30p.

ED 082 327 ‘ .

v o

For this study, a 5th and 6th grade team taught classroom of 66
children was chosen. Three equivalent groups~of 22 ch11dren each were
matched on the basis of & pretest in math. Each group was g1ven a
different noise level treatment: quiet (45-55 decibels), averaée
(55-70 decibels), and a noisy (75-90 decibels). A tape recording of
actual classroom noise was used for the average and.hoisy treatments

and a soundproof room was used for the quiet treatment. The noise

reading sections of the Metropolitan Achlevement Test, Form G, prOV1ded
the study tasks. Measurements of task attention were taken every two

minutes using a criterion for task attention. An analysis of variance

§h0wed—%0‘sfgn+ffcandrdﬁfferente*ﬁn—the—groups—e%ther>in—taskfatten%%on*~—-——«———

or in math and reading performance.

e
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?erinn Rein "Acoustical Misconceptions In Open Planning",

A\

Progressive Architecture, 53, 7, August 1972, pp 74-75.
EJ 061902 e

~
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9

In this articie the author reviews the acoustical rights and wrongs
of open planning, identifies the limitations and suggests thag\success,
at least in a relative sense, is within the reach of an alert,deéigner.

Schools built during the first rush of the open-plan concept
displayed a‘iack of acoustical quality. They are carpeted, the ceilings
may be somewhat absorptive, and free-standing screens are used to "isolate"
the micro-spaces from each other. Everything else is conventional, which
may or may not include specific provisidns for mechanical noise control.
Thelauthor‘ concludes that'the acoustical failure of such spaces is not

surprising.




Turner, Aaron Lynn Sound Levels in East Texas Schools. East Texas

State University, Commerce, 7, 3, 1970. 1ldp.
ED 043 957

A survey of sound levels was taken in several Texas schools to
determine the amount of noise and soun& present by size of class, type
of activity,ilocation of building, and the presence of air cﬁnhitioning
and large amounts of g]as§. The data indicates that class size and relative
amounts of glass have no significant bearing on the production of sougd
in a classroom, but that air conditioning, the location of the building
with accompanying exterior noise levels, and the nature of the classroom
activity did have significant effects on sound levels, the last factor
being thg most influential. School planners sho?]d pay more attention

to the acoustical enviromment in an attempt to abate noise levels.

<<
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Walsh, David P. Rating System for Evaluating the Acoustical Environment

_ of Existing School Facilities. Paper presented at Acoustical Society of
American Annual Meeting (82nd, Denver, Colorado), October 22, 1971. 19p.
<t ED 062 692 , o

A major survey of all schools built prior to 1933 was conducted after
3 the enactment of the Field Act, which, in California, requ{red specific school

construction ;tandards for eq%thquake safety. One aspect of this study,
the acoustigé] environment of San Francisco Schools, is described in this
speech. 'The document outltines the following procedures: (1) for the
acoustical portion of the ervey, a field survey Qas made to establish the
existing condition at the facilities; (2} deficit documentation, which
involved matching the existing conditions against the district standards
by computer, was then completeq; (3) unit costs for corrective work on all
substandard areas were developed; and (4) cost benefit tables’%hameatched‘

the deficit documentation with the unit costéjfor corrective action were

-

_ established. Portions of the forms used and coﬁputer printouts are

included.

23
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Whitehead, Jack L. Effects of Noise on Small Group Interaction. Paper

presented at the Annual Meeting of the ‘Speech Communication Association
(58th; Chicago, I1linois), December 27-30, 1972. 15p. . -
ED 073 502

This study reports an analysis of the effects of moderate levels of
¢’ noiée on task performance of an.interacting group. Groups of students
first interacted in information-sh&ring discu;sions under varying
conditions of noise and then responded to an objeéiive test over the
shared information and to a series of semantic differential scales designed
" to measure their subjective responses to noise. Four groups of five subjects
each were aésigned to each of three experimentai conditions aﬁd one control
v condition. Measures were obtained of group task perfdrmance and of
o subjective perceptions o%fﬁojse dnder_conaifions thaf included 50, 60, and
70 dBC levels. Results showed that performance on information-sharing
! ' tasks by small groups was unaffected by moderdte levels of outside noise,

although there were differences in the subjects' perceptions of the noise.

©
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